AbStrACt
Objective The aim of this study was to systematically and simultaneously examine the association of intrinsic and extrinsic motivating factors with physician burnout and job dissatisfaction. Design A nationally representative survey was fielded from September to November 2017. Setting Hospitals and clinics throughout Taiwan. Participants A total of 6674 physicians. Main exposure measure The main exposure measures were intrinsic motivators (sense of calling, personally rewarding hours per day and meaningful, long-term relationships with patients) and extrinsic motivators (income, work hours, autonomy, and pay-for-performance (P4P) and bundled payment initiatives). Main outcome measures The main outcome measures were physician burnout and job dissatisfaction. results A total of 1152 physicians returned the surveys. More sense of calling and personally rewarding hours per day were associated with less physician burnout (OR 0.16, 95% CI 0.10 to 0.26 and OR 0.25, 95% CI 0.13 to 0.47, respectively) and job dissatisfaction (OR 0.35, 95% CI 0.21 to 0.57 and OR 0.46, 95% CI 0.26 to 0.83, respectively). Longer work hours were associated with more physician burnout (OR 2.67, 95% CI 1.54 to 4.63) and job dissatisfaction (OR 1.71, 95% CI 1.05 to 2.79). Not receiving P4P bonuses from their organisations was associated with more physician burnout (OR 1.56, 95% CI 1.02 to 2.38). Not sharing the losses from caring for patients included in the bundled payment system was associated with less physician burnout (OR 0.59, 95% CI 0.36 to 0.97). Conclusions Fostering a healthcare work environment that supports intrinsic motivation and improves work hours may reduce physician burnout and job dissatisfaction. Rewarding physicians fairly and equitably may prevent them from feeling burned out. Value-based care delivery and payment model innovations, such as bundled payments, may encourage healthcare professionals to coordinate care through the standardisation of care to decrease burnout.
IntrODuCtIOn
The Triple Aim of improving the health of the population, enhancing the patient experience of care and reducing the per capita cost of healthcare is widely accepted as a compass by which to optimise health system performance. 1 Nevertheless, physicians report burnout and dissatisfaction. Physician burnout is a growing concern around the world, such as in the USA and other countries in the Organisation for Economic Cooperation and Development and in Taiwan. 2 3 Based on national surveys, the burnout rate in a 2011 US national physician sample was 45.5%, 4 and that in a 2011 Japan national neurosurgeon and neurologist survey was 21.6%. 5 In Taiwan, there has been no national survey, but one study found that the physician burnout rate in 2012 in a Taiwan regional hospital was 38.6%. 6 Recent studies have suggested that the Triple Aim be expanded to the Quadruple Aim by adding the goal of improving the work life (burnout and dissatisfaction) of physicians and other healthcare workers. [7] [8] [9] [10] Physician burnout is associated with selfreported medical errors or suboptimal care Open access quality. 10 Physician job dissatisfaction is associated with less patient satisfaction. 11 Understanding the factors that affect physician burnout and job satisfaction is important for developing effective initiatives to improve physician work life. To the best of our knowledge, few studies have used a nationwide physician survey to systematically and simultaneously examine the association of intrinsic and extrinsic motivating factors with physician burnout and job dissatisfaction.
The organismic integration theory of behavioural science proposes that individuals are intrinsically motivated and integrate intrinsic and extrinsic motivating factors while they pursue well-being. 4 12 13 Intrinsic motivation refers to doing something because it is inherently interesting or enjoyable, and extrinsic motivation refers to doing something because it leads to a dividable outcome. Extrinsic motivation is further divided into four regulatory styles, called external regulation, introjection, identification and integration. 12 One previous study using subjective measures of intrinsic and extrinsic motivation found that intrinsic motivation and extrinsic motivation (integrated regulation and introjected regulation) were associated with physician burnout and job satisfaction. 14 Another prior study found that intrinsic motivators (sense of calling and personally rewarding hours per day) and extrinsic motivators (income) were associated with physician job satisfaction. 4 Prior studies that did not adjust for intrinsic motivators found that long work hours were associated with physician job dissatisfaction, 15 and that value-based payments were associated with less physician burnout. 16 However, thus far, no research has simultaneously examined the association of intrinsic motivators and extrinsic motivators (income, work hours and value-based payments) with physician burnout and job satisfaction.
Taiwan's National Health Insurance (NHI) system has been implemented since March 1995. The National Health Insurance Administration (NHIA) is the sole insurer. Each enrollee pays a premium to enjoy comprehensive benefits and a low copayment that enable them to go freely to any hospital or clinic, with lower copayments for visits with a referral. Almost all providers have contracts with the NHIA. Physicians are classified as being either hospital physicians or clinic physicians. Hospital physicians are employed by hospitals and treat both outpatients and inpatients. Clinic physicians are owners or employees of the clinics and only treat outpatients. Physician salaries that are paid by their employers include fixed and variable components to encourage physicians to strive for higher levels of performance. 17 The NHIA reimburses providers mainly on a fee-for-service basis, and partially implements value-based payments, including pay-for-performance (P4P) for several diseases and bundled payments for several inpatient medical conditions. Some clinics/hospitals treating P4P patients do not pay their individual physician bonuses from the P4P programme. Most hospitals adopt clinical pathways and gainsharing plans in response to bundled payments. 17 Regarding gainsharing plans, some hospitals require physicians to share the losses incurred in the bundled payment system. Therefore, their physicians might think their performance and efforts are not rewarded fairly and equitably, and this may cause them to feel burned out and dissatisfied based on the organismic integration theory. 12 On the other hand, if hospitals do not require physicians to share the losses, physicians might report less burnout because the clinical pathways are effective interventions for improving teamwork and increasing the organisational level of care processes, which then decreases the risk of physician burnout. 18 This study uses data from a nationally representative survey of Taiwanese physicians to systematically investigate the association of intrinsic motivators and extrinsic motivators (income, work hours and value-based payments) with physician burnout and job dissatisfaction.
MethODS

Data source
An anonymous, self-administered questionnaire was mailed to 6674 practising physicians who were randomly sampled from the physician population (n=43 969) practising under the NHI system. To achieve a 95% confidence level and a 3% margin of error (ie, generally accepted levels for a random population study), the minimum required survey respondents were calculated to be 1042 using the standard formula:
where Z is the statistical Z-score that corresponds to the confidence level, p is 0.5, N is the population size and e is margin of error. [19] [20] [21] [22] The survey was conducted between September and November 2017.
A total of 1152 physicians returned the surveys, for a response rate of 17.3%. Based on the physician population, the results are confident to ±2.85% margin of error at the 95% confidence level. Case sampling weights were calculated from relevant physician characteristics in the final data set to adjust for non-response bias. 4 23 The respondent sample was weighted to the physician population in terms of gender, age, practice region and practice site. These variables were chosen because national data on their joint distribution in the study population were available. After the weighting, a comparison of the respondent characteristics (gender, age, practice region and practice site) with those of the study population showed no significant difference.
The survey questionnaire was used to examine the association of intrinsic and extrinsic motivators with physician burnout and job dissatisfaction, after adjusting for attitudes towards the NHI and sociodemographic characteristics. The content validity was based on results from a review of the literature, 4 15 24-34 an expert panel examination and feedback, and pilot testing.
Variables Dependent variables
The dependent variables were physician burnout and job satisfaction. Physician burnout was assessed with a validated short form of the Maslach Burnout Inventory Open access (MBI), using the following two questions answered on a seven-point Likert scale 4 30 31 33 : "I feel burned out from my work" (MBI emotional exhaustion) and "I have become more callous toward people since I took this job" (MBI depersonalisation). Each item was recoded into a binary variable: no (never, a few times a year, once a month or less, a few times a month) versus yes (once a week, a few times a week, every day). Overall burnout was defined as high burnout, defined as a yes answer for one or both of the items documented by other studies in the literature. 2 4 30 31 33 35 36 Although the current standard for burnout assessment is the MBI, a well-validated instrument consisting of 22 items answered on a seven-point Likert scale, the full length of the MBI limits the feasibility of its use in large physician surveys addressing multiple content areas within space constraints. 30 31 33 Therefore, large physician surveys have used single-item burnout assessment tools. 4 31 Job satisfaction was measured with an item measuring overall satisfaction that has been used in previous studies. 4 15 25 27 34 This instrument uses a fivepoint Likert scale that ranges from 'very dissatisfied' to 'very satisfied.'
Independent variables
The independent variables were intrinsic and extrinsic motivating factors. The intrinsic motivators included sense of calling, personally rewarding hours per day and having meaningful, long-term relationships with patients. 4 A sense of calling was measured through a single-item measure that has been used in previous studies: "For me, the practice of medicine is a calling." 4 32 This instrument uses a five-point Likert scale that ranges from 'strongly agree' to 'strongly disagree.' Personally rewarding hours per day was estimated in response to the following prompt: "Please estimate how many hours you spend in a typical day at work on activities that you find personally rewarding." 4 The responses were divided into <2.5, 2.5-5.0, 5.0-7.5 and ≥7.5 hours. The frequency of long-term relationships with patients was assessed with the following question: "With respect to your patients, with how many do you have a meaningful, long-term relationship?" 4 Responses included none, a few, many and most.
The extrinsic motivators included monthly income (<New Taiwan (NT)$200 000, NT$200 000-299 999, ≥NT$300 000 (NT$32=US$1)), number of work hours a week (≤40, 41-59, ≥60), professional autonomy and valuebased payments. Physicians' autonomy was measured by the perceptions of their ability to provide needed outpatient/inpatient services to their patients. 25 27 The instrument used a five-point Likert scale that ranged from strongly agree to strongly disagree. The value-based payments included P4P and bundled payments. The P4P exposure was measured as whether the respondents treated P4P patients and whether the respondents who reported that they treated P4P patients received bonuses. The exposure to bundled payments was measured as whether the respondents cared for patients included in the bundled payment system and whether the respondents who reported that they cared for patients included in the bundled payment system were required to share the losses.
Covariates
The covariates were attitudes toward the NHI and demographic characteristics. The attitudes toward the NHI included attitudes toward community value as identified regulation and personal benefit as integrated regulation. The identified regulation under NHI was measured with the following question: "The NHI is necessary for public health"; the integrated regulation was measured with the following question: "The NHI is a favorable system to me." 29 The instrument used a five-point Likert scale that ranged from strongly agree to strongly disagree. Based on the organismic integration theory, the identified regulation and integrated regulation are subtypes of extrinsic motivation. A form of extrinsic motivation is regulation through identification. Integration occurs when identified regulations have been fully assimilated to the self. This occurs through self-examination and bringing new regulations into congruence with one's other values and needs. 12 The demographic characteristics included gender, age, education level, practice site, specialty, years in practice and practice location.
Statistical analysis
Multivariate binary logistic regression was used to analyse the association of intrinsic motivators and extrinsic motivators with physician burnout and job dissatisfaction, after adjusting for attitudes towards the NHI and demographic characteristics. A small amount of missing data (0.2%-3.2% of each survey item) was imputed using multiple imputation methods. 4 37 For physician burnout, the responses were dichotomised by treating burnout as one group (coded 1) and non-burnout as the other group (coded 0). For job dissatisfaction, the responses were dichotomised by treating 'very dissatisfied and dissatisfied' as one group (coded 1) and the remaining responses as the other group (coded 0). SAS software, V.9.4 (SAS Institute), was adopted for the analysis. All statistical tests were two-tailed and used a type I error rate of 0.05.
Patient and public involvement
No patients were involved in this study. The public has not been involved in the development of the research or in the study design. The study results will be disseminated to respondents via newsletters and publications.
reSultS Table 1 presents the physicians' demographics, job characteristics, burnout and job satisfaction. More than half (79.4%) of the physicians were male, 63.3% were 40 years old or above, 34.8% worked at clinics, 21.8% had an internal medicine certificate and 45.1% had at least 20 years in practice. Medical practice was perceived to be a calling by 71.3% of the physicians, and 89.8% of the Am able to provide needed inpatient services (table 2) , a χ 2 analysis showed a significant association of intrinsic and extrinsic motivators with physician burnout and job satisfaction (p<0.05). Sense of calling, personally rewarding hours per day, long-term relationships with patients, income, work hours and P4P payments were associated with physician burnout. Sense of calling, personally rewarding hours per day, income and work hours were associated with physician job dissatisfaction. Table 3 presents the results of multivariate binary logistic regression analyses of physician burnout and job dissatisfaction. After adjusting for attitudes towards the NHI and demographic characteristics, there were significant associations of intrinsic and extrinsic motivators with physician burnout and job dissatisfaction. The physicians with a strong sense of calling were more likely to report less burnout (OR 0.16, 95% CI 0.10 to 0.26) and job dissatisfaction (OR 0.35, 95% CI 0.21 to 0.57). Having 5-7.5 or ≥7.5 personally rewarding hours each day was strongly associated with less physician burnout (OR 0.34, 95% CI 0.20 to 0.58 and OR 0.25, 95% CI 0.13 to 0.47, respectively) and job dissatisfaction (OR 0.41, 95% CI 0.24 to 0.68 and OR 0.46, 95% CI 0.26 to 0.83, respectively).
Open access
The physicians with more than 60 work hours per week were most likely to report burnout (OR 2.67, 95% CI 1.54 to 4.63) and job dissatisfaction (OR 1.71, 95% CI 1.05 to 2.79). The physicians treating P4P patients and not receiving bonuses had 56% higher odds of burnout compared with those not treating P4P patients (OR 1.56, 95% CI 1.02 to 2.38). The physicians caring for patients included in the bundled payment system and not sharing the losses had 41% lower odds of burnout compared with those not caring for the patients (OR 0.59, 95% CI 0.36 to 0.97). The physicians with a monthly income of less than NT$200 000 were more likely to report job dissatisfaction (OR 1.72, 95% CI 1.14 to 2.61).
DISCuSSIOn
This national survey of physicians investigated the association of intrinsic and extrinsic motivators with physician burnout and job dissatisfaction. We found an association of intrinsic motivators (more sense of calling and personally rewarding hours per day) and extrinsic motivators (more normal work hours) with less physician burnout and job dissatisfaction. P4P and bundled payments were associated with physician burnout. Not receiving P4P bonuses from their organisations was associated with more physician burnout. Not sharing the losses from caring for patients included in the bundled payment system was associated with less physician burnout. Physicians with lower income levels were more likely to report job dissatisfaction.
The finding of the association of intrinsic motivators (more sense of calling and personally rewarding hours per day) with less physician burnout and job dissatisfaction was consistent with the results of Moller et al 14 and Tak et al. 4 Our study confirms the organismic integration theory. Intrinsic motivation is an important construct to reflect the natural human propensity to learn and assimilate, and to allow the satisfaction of the basic human need for autonomy, competence and relatedness as a human is exposed to new ideas and performs new skills. 12 Therefore, physicians who view the practice of medicine as a calling to help patients in need are less likely to feel burned out and dissatisfied with their work. In addition, a work environment that does not adequately support Open access Table 3 Factors associated with physician burnout and job dissatisfaction (n=1152) Open access physicians' professional values might lead to physician burnout and job dissatisfaction when the physicians spend more time doing non-professional work such as medical documentation and insurance paperwork. 14 The finding of the association between low-income levels and physician job dissatisfaction is consistent with those of previous studies. 4 27 38 39 Moreover, and more importantly, we found that income was not associated with physician burnout. The organismic integration theory is, compared with the motivation-hygiene theory, also known as Herzberg's two-factor theory or Herzberg's dual-factor theory. 40 42 using a nationally representative sample of five specialists. Physicians with more than 60 work hours a week were most likely to report burnout and job dissatisfaction. 15 27 Physicians with longer work hours feel burned out through their perceived overload. 43 This study found that the physicians who did not receive P4P bonuses from their organisations were more likely to feel burned out compared with those not treating P4P patients. This finding is consistent with those of Smets et al. 44 One possible explanation is that the physicians think their performance is not rewarded properly, and this may cause them to feel burned out based on the organismic integration theory. 12 Moreover, the perceived inequity in their relationship with the organisation can also contribute to burnout. In return for their investments, physicians may expect reasonable financial compensation from their organisations. If these rewards are not provided, physicians may develop a negative attitude towards their organisations, ultimately leading to burnout. 44 45 The physicians who treat P4P patients make an effort to help them receive continuity of care; thus, the physicians expect that they will receive adequate rewards from their organisations.
This study found that the physicians who were not required to share the losses under bundled payments by their organisations were more likely to not feel burned out compared with those not treating bundled payment patients. The finding is similar to those of Reid et al 16 regarding patient-centred medical homes. Patientcentred medical homes embrace a health professional team orientation grounded in evidence-based medicine and quality improvement, therefore leading to less burnout. 16 The implementation of bundled payments encourages hospitals and physicians to use evidencedbased clinical pathways. 17 46 Prior research found that the adoption of clinical pathways decreased burnout 18 because the primary focus of clinical pathways lies in redesigning work processes, reducing unnecessary variation and improving task-oriented coordination through the standardisation of care. 47 48 Therefore, clinical pathways seem to be most effective for improving team-level taskwork and creating essential job resources that buffer the impact of increasing job demands in the current healthcare environment. 18 There are two limitations of the present study. First, because the data are cross sectional, the results reflect the association of intrinsic and extrinsic motivating factors with physician burnout and job satisfaction, but causality could not be determined. The cross-sectional nature of this study requires future confirmation to better establish causality and to test strategies to reduce physician burnout and job dissatisfaction. Second, in alignment with the response rates of other national physician surveys (17.0%-23.2%), 23 49 50 the response rate in this study was only 17.3%. However, non-response bias is less of a concern in surveys of physicians than it is in general population surveys, perhaps because physicians as a group are more homogeneous than are the general public in terms of demographics, knowledge and attitudinal characteristics. 51 52 Another factor contributing to the stability of the estimates may be the effectiveness of the non-response adjustment weightings for the sample of physician respondents. 53 We constructed probability weights to adjust for potential bias. 23 50 53 Our national physician survey showed the association of intrinsic and extrinsic motivators with physician burnout and job satisfaction. Better intrinsic motivators (sense of calling and personally rewarding hours per day) are associated with not only decreased physician job dissatisfaction but also decreased burnout. Longer work hours are associated with physician burnout and job dissatisfaction. Not receiving P4P bonuses from their organisations is associated with more burnout. Not being required to share the losses under bundled payments is associated with less burnout. Fostering a healthcare work environment that supports intrinsic motivation and improves work hours may reduce physician burnout and job dissatisfaction, and benefit their patients. Additionally, healthcare delivery organisations that improve workflow processes and enhance the direct engagement with patients may contribute to less physician burnout and job dissatisfaction. Rewarding physicians fairly and equitably may prevent them from feeling burned out. Value-based care delivery and payment model innovations, such as bundled payments, may encourage healthcare professionals to coordinate care through the standardisation of care to decrease burnout.
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